The new European chemicals legislation REACH (Registration, Evaluation, Authorisation and restriction of Chemicals) requires the development of Exposure Scenarios describing the conditions and risk management measures needed for the safe use of chemicals. Such Exposure Scenarios should integrate considerations of both human health and the environment. Specific aspects are relevant for worker exposure. Gathering information on the uses of the chemical is an important step in developing an Exposure Scenario. In-house information at manufacturers is an important source. Downstream users can contribute information through direct contact or through their associations. Relatively simple approaches (Tier 1 tools, such as the ECETOC Targeted Risk Assessment and the model EASE) can be used to develop broad Exposure Scenarios that cover many use situations. These approaches rely on the categorisation of just a few determinants, including only a small number of risk management measures. Such approaches have a limited discriminatory power and are rather conservative. When the hazard of the substance or the complexity of the exposure situation require a more in-depth approach, further development of the Exposure Scenarios with Tier 2 approaches is needed. Measured data sets of worker exposure are very valuable in a Tier 2 approach. Some downstream user associations have attempted to build Exposure Scenarios based on measured data sets. Generic Tier 2 tools for developing Exposure Scenarios do not exist yet. To enable efficient development of the worker exposure part of Exposure Scenarios a further development of Tier 1 and Tier 2 tools is needed. Special attention should be given to user friendliness and to the validity (boundaries) of the approaches. The development of standard worker exposure descriptions or full Exposure Scenarios by downstream user branches in cooperation with manufacturers and importers is recommended.
Introduction
Exposure Scenarios developed in REACH (Registration, Evaluation, Authorisation and restriction of Chemicals) will describe the conditions and risk management measures (RMMs) needed for the safe use of chemicals (EC, 2006) . The scenarios should integrate considerations of both human health and the environment. The end result should always be that the use, under the described conditions and applying the described RMMs, does not constitute a risk to man or the environment. The process of developing the Exposure Scenarios starts with finding information on how the substance is used. During the development of the Exposure Scenarios, one or more tentative versions of the Exposure Scenario may be developed as an intermediate result. Such a tentative Exposure Scenario will be used as the basis for the exposure assessment and for the description of the final Exposure Scenario, and covers the currently existing circumstances of use together with the current RMMs.
Not all substances need an exposure assessment in REACH. Substances manufactured or imported in a volume of less than 10 tonnes per year do not require a Chemical Safety Report (CSR) and therefore also no Exposure Scenario is required. For substances manufactured or imported in 10 tonnes or more per year, an exposure assessment and Exposure Scenario is needed only if the substance meets the criteria for classification as dangerous in accordance with Directive 67/ 548/EEC, or is assessed to be a PBT or vPvB (EC, 2006) . Still, in REACH many substances will need to be assessed. Each of them may have several use situations, with different needs for RMMs to enable safe use, leading to different Exposure Scenarios. An efficient process is needed, which will enable Exposure Scenarios to be developed for the potentially thousands of uses of thousands of different substances required to be registered under REACH. Therefore, in order to efficiently meet this challenge, a tiered approach has been suggested, starting with simple assessment tools that can reliably discriminate situations based on a small number of parameters. This will lead to a relatively small number of clearly differentiated broad Exposure Scenarios with rather conservative assessments of exposure. As a result of such a first-tier assessment, several different situations are likely to be covered by one broad Exposure Scenario. Such broad Exposure Scenarios are only likely to be relevant for substances with either a low hazard or exposure profile. When these situations are screened out in the first-tier assessments, more effort can be directed towards more complicated situations and those substances requiring specific RMMs to secure safe use (Figure 1) .
The responsibility for drafting the Exposure Scenarios in REACH lies with the registrant, that is, the manufacturer or importer. However, downstream users and their branch organisations and experts can assist to ensure an efficient and successful process, for example, by developing (parts of) the Exposure Scenarios for their own situations and possibly also for the users of their products.
The REACH Implementation Project (RIP) 3.2-1 described a number of steps in the development of Exposure Scenarios (EC, 2005a) .
(1) Identify the uses for which an Exposure Scenario shall be developed. (2) Describe the manufacture or use in a standard structure. These steps will be further described in relation to worker exposure in this publication.
Although REACH Exposure Scenarios are integrated for human health and the environment, there are some specific issues that relate to the worker health aspects.
Without prejudice to REACH, existing EU occupational health protection legislation, including the so-called ''Chemical Agents Directive'' (EC, 1998), will still remain in force. In this respect, risk assessment and management for worker health is already an obligation for employers. As such, REACH Exposure Scenarios can be a valuable input to this assessment, but will not be a substitute. Although the user should take account of the advice in the REACH Exposure Scenario, they will still need to look at their specific situation in detail to ensure the safety of all workers. Employers remain responsible for what happens in their enterprises and cannot shift that responsibility to the supplier of the substance.
Even though the responsibilities are clear, this does not mean that there will always be a perfect fit between REACH Exposure Scenarios and the risk assessment at a workplace. For example, a REACH Exposure Scenario may be described by a supplier in unnecessary detail and incorporating unnecessarily stringent RMMs, for example, on the amounts of a substance that might be used safely or on efficacies needed from certain control measures. This may limit the flexibility of the employer to achieve overall safe working conditions efficiently. Therefore, from the occupational health point of view, the REACH Exposure Scenarios should provide relevant advice with sufficient in-built flexibility to enable the employers to fulfil all of their responsibilities.
Identify Uses with Worker Exposure
Exposure Scenarios are defined in REACH as follows (EC, 2006) : ''Exposure Scenario means the set of conditions, including operational conditions and RMMs, that describe how the substance is manufactured or used during its life Figure 1 . Illustration of tiered approach for developing Exposure Scenarios in REACH; when the DNELs are lower, the Exposure Scenario needs to be more specific.
cycle, and how the manufacturer or importer controls, or recommends downstream users to control, exposures of humans and the environment. These Exposure Scenarios may cover one specific process or use or several processes or uses as appropriate''. And furthermore: ''A downstream user of a substance on its own or in a preparation shall prepare a chemical safety report in accordance with Annex XII for any use outside the conditions described in an Exposure Scenario or if appropriate a use and exposure category communicated to him in a safety data sheet or for any use his supplier advises against.'' The M/Is will therefore have to identify the boundary of uses that they wish to support. These identified uses should cover the full supply chain(s) of the substance, including: manufacture/use in chemical reactions, formulation, production of chemical products (or intermediate products), industrial uses and professional uses.
REACH does not require details of the function of a substance in a preparation (or mixture) or exact use specifications to be revealed. The important information to be gathered is confined to that needed for determining how the substance can be used safely, such as information on exposure determinants and RMMs. In this manner it is envisaged that sensitive business information can remain confidential. So, for example, it will not be necessary to know that a substance is a viscosity regulator used in a certain percentage in specific inks for offset printing, when the safe use can be shown with the knowledge that it is a substance in preparations used in automated application processes with proper local exhaust ventilation.
Use information can be gathered in several ways (Ahrens et al., 2005) . The use of in-house knowledge is a logical first step. Such knowledge is likely to be internal to the registrant, for example, residing in the registrant's ''product safety'' and ''sales'' departments. Direct contact with customers, either by telephone or with a questionnaire, will often have variable results. For example, some downstream users may not be able or willing to answer a questionnaire in languages other than their mother tongue (Ahrens et al., 2005) . Another option therefore is to contact downstream user organisations instead of direct customers. These downstream user groups can also play an active role, for example, by compiling databases on descriptions of uses throughout the supply chain (PRODUCE, 2006) . Such databases of uses would, of course, be a very valuable source of information for manufacturers and importers, as well as for others involved in the wider evaluation of workplace chemical risks.
The European Commission (EC) has developed several schemes illustrating the theory of how Exposure Scenario information will be exchanged through the supply chain (EC, 2005b) . These conceptual schemes appear to assume that the supply chain is straightforward and that all parties have equal and mutual interests in information sharing to support REACH. Unfortunately, neither is likely to be the case. Most chemical supply chains are inherently complex, involving many stages where chemicals or preparations are processed and formulated before their final use by many different DUs (Ahrens et al., 2005; PRODUCE, 2006) . Furthermore, REACH assumes that DUs will actively embrace their REACH responsibilities by communicating their uses of chemicals up the supply chain to the M/Is. This assumption is at odds with recent research on the general attitudes of small industry to workplace chemicals risk management issues (Walters, 2006) . Most smaller DUs appear to have neither a major interest in formalising the basis by which they manage chemical risks, nor in actively pursuing the supply chain in order that this information is conveyed to M/Is. Furthermore, because of the inherent complexities of the DU industry, changes in attitudes are unlikely to be immediate, and almost certainly not in keeping with the time scale being envisaged for REACH.
For these reasons, the envisaged EC model is likely to be an exception rather than the norm. More likely, M/Is will liaise with their immediate customers to develop a set of Exposure Scenarios that address the uses of chemicals by (a) their customers and (b) the customers' customers. Such an approach, particularly if based on generic (or grouped) Exposure Scenario concepts, is likely to meet the obligations of M/Is and deliver, in a resource efficient and effective manner, improved risk management advice to the bulk of DUs. It is also in-line with previous analyses of the veracity of the EC ideas in this field (EC, 2005a).
Describe and Cluster Uses and Exposure Situations
As many substances are marketed and used in the form of a huge number of preparations and products, it is not recommended that every single use of a chemical is separately described. Instead, uses and exposure situations should be grouped or clustered. The basis of the clustering should be around either the exposure determinants and/or the RMMs. Such a clustering may be different for the environment compared to human health. A logical structure for describing uses in relation to human health could start with the general type of use (industrial, professional, consumer) . Possible matrix structures are under development in the scope of the RIP 3.2-2 project, for example, by the German ''Verein der Chemischen Industrie'' (VCI; Chemical Industry Association) (VCI, 2004) , the International Association for Soaps, Detergents and Maintenance Products (AISE) (Rodriguez, 2006) and a task group in the project. The purpose of the VCI matrix is to efficiently describe and communicate some aspects of the use situation that can be used to cluster and categorise uses. The AISE matrix cells are linked to consumer exposures through consumer exposure algorithms developed in the HERA project (Human and Environmental Risk Assessment on ingredients of household cleaning products; Scailteur et al., 2000) . Other methods of clustering are directly related to exposure assessment tools such as the ECETOC Targeted Risk Assessment (TRA) tool (ECETOC, 2004) .
In general, clustering can be performed using the following approach:
Describe relevant information on exposure determinants, related to substance; product, process, technology and worker activities, use conditions and RMMs; Cluster situations according to similarities in exposure determinants; and Take account of the fact that exposure situations in real life are the same for many substances used in the same situation. This then leads to the need for use descriptions based on the process or a set of processes, and based on substance characteristics. Such an approach enables DUs to play a role in describing their use situations.
Tier 1 Exposure Models
Tier 1 models aim to deliver a reliable first evaluation of whether a significant risk is likely to exist for a defined set of circumstances. Within REACH, the circumstances are described in the Exposure Scenario. Understandably, the principal requirements for models of this type relate to their reliability: they need to be effective in ensuring that potential Exposure Scenarios of concern are identified, while also ensuring that the minimum of ''false positives'' are generated. However, for REACH, a number of other subsidiary considerations have also been identified as being relevant (EC, 2005a) , largely dictated by the fact that such models are expected to be accessible across a wide range of technical skills and backgrounds.
Apart from these common ''needs'', consultation among different groups having responsibilities under REACH has identified several other considerations that are sometimes unique and, in some case, are mutually incompatible with one another. For example, smaller companies expect that Tier 1 models will be easy-to-understand and use, devoid of unnecessary technical jargon, contain useful advice, and are ''equitable'' across different industry sectors (i.e., ensuring consistent risk management advice is delivered to workers across different industries). Larger suppliers of chemicals (including preparations) equally expect such tools to deliver consistent advice across different chemicals/sectors/uses, but also ideally expect them to be based upon generic approaches to risk management, rather than being specifically tailored to the needs of any specific industry or use. Furthermore, they aim to focus dialogue within their supply chain to their immediate customers and suppliers, compared to the expectations of REACH that Exposure Scenarios will be developed through an active communication amongst all groups using chemicals.
Generally, Tier 1 models discriminate between a few categories in the following major determinants of exposure: substance and product emission determining characteristics, such as vapour pressure; process and handling emission determining characteristics, such as open or closed process, yes or no spray application; risk reduction measures, mainly (local exhaust) ventilation; and duration/frequency of exposure or amount of product handled. This is shown in Figure 2 . Several potentially useful Tier 1 models exist. These models generally do not lead to single values for the exposure level as the outcome of the assessment, but result in ranges of exposure levels for the given input parameters.
The ECETOC TRA approach (ECETOC, 2004 ) is a Tier 1 model that has options for assessing worker, consumer and environment exposure, as well as a method of deriving surrogate ''hazard limits'' from risk phrases. It assesses both inhalation and dermal exposure of workers, starting with socalled ''scenarios'' that are described in exposure-related terminology. The inhalation exposure ranges are based on the EASE ranges, but modified to account for the Exposure Scenarios to which the EASE exposure estimate is being developed and the experiences of industry experts in those scenarios.
EASE, the exposure estimation model historically used by EU authorities for the exposure assessment of notified new substances, can also be considered to be a Tier 1 model. It provides worker exposure ranges for both inhalation and dermal exposure . The model has recently been evaluated and suggestions for a range of improvements and modifications have been made .
Different industry groups are developing a number of new tools and approaches with the aim of addressing the many challenges to risk assessment and information exchange that REACH presents. In the RIP 3.2-2 project an industry group is developing a tool that calculates ''maximum safe use amounts'' based on hazard characteristics and control strategies. Most of the existing Tier 1 models are not fully validated and several improvements have been suggested for these tools. In the RIP 3.2-2 project, several industry groups have worked with such tools and their subsequent experiences will be used to help further improve the tools and the guidance for Tier 1 models.
Users of Tier 1 tools have identified a number of other attributes relevant to the successful acceptance such tools. In particular, tools need to be structured in a manner that enables decisions to be logged as the process of Exposure Scenario development proceeds; incorporate an ability to carry out a limited amount of iteration within the model and have suitable help screens available to support both experts and non-experts.
Tier 2 Exposure Approaches
Tier 1 models are by definition rather conservative, because they have to incorporate a lot of situations in just a few categories. When simple Tier 1 tools are not able to establish how a substance can be used safely, other (Tier 2) approaches are needed to determine what RMMs are required for safe use.
Measured data can be very useful to determine realistic exposure levels in relation to RMMs and conditions of use. To enable these data to be used for drafting REACH Exposure Scenarios, apart from the scientific integrity of the measurements themselves, sufficient contextual information should be available with the measured exposure levels (Northage and Marquart, 2001) . A structured approach is needed to use measured data effectively (Money and Margary, 2002; Tielemans et al., 2002) . The critical point in interpreting measured data in the context of chemicals risk assessments is the ability to actually distinguish between the effects of different conditions and RMMs.
If no measured data on the substances themselves are available, data from analogous substances may be used. This can be done on a case-by-case basis, or by using default values for certain combinations of processes, tasks and substance or product types. Several suggestions for analogous data are already mentioned in the EU Technical Guidance Document (TGD) on Risk Assessment (EC, 2003) . For dermal exposure a number of default exposure assessments related to certain ''scenarios'' are presented by Marquart et al. (2006) . The metal industry has developed approaches for the use of analogous data in metal risk assessments in the (so-called) Health Risk Assessment Guidance project (HERAG) project that has resulted in the creation of a number of fact sheets, including one on ''dermal exposure and dermal absorption'' and one on ''inhalation exposure and absorption'' that will be made available through the HERAG website (http://www.herag.net/ index.php).
The current EU TGD on risk assessment contains some relevant guidance on how Exposure Scenarios should be characterised and developed. (EC, 2003) . Specifically it suggests that: a clear description of task/activity or process that is being addressed should be given workplace exposure information should be of a suitable quality individual sets of raw data supporting single data points are the preferred starting point for any exposure assessment several core elements (of contextual information) are required in order that estimates of exposure can be effectively determined for any given sector/activity measured exposure data should reflect the personal exposures of the workers where statistical interpretation of available measured data is attempted, then at least 12 data points should be available for specific tasks that are representative of a specific job type, activity or sector measured data, from analogous substances relating to similar Exposure Scenarios, can be pooled with data relating to the substance under assessment data at the extremes of any set of exposure measurements should be treated consistently and transparently suitable and appropriate expert judgement should be applied when interpreting exposure information.
General Tier 2 tools for deriving the worker part of REACH Exposure Scenarios do not yet exist. Some (specific) models are available and can be used for relevant situations. The RISKOFDERM potential dermal exposure model uses algorithms for different so-called ''Dermal Exposure Operation units'', and requires information on several aspects, including use rates of products and duration of handling . Other specific models may form the basis for Tier 2 tools for specified use situations, for example, for spray application of substances (Flynn et al., 1999; Brouwer et al., 2001; Semple et al., 2001 ).
Advantages and Disadvantages of Tier 1 and Tier 2 Approaches
A tiered approach is useful if it leads to efficiency in the development of Exposure Scenarios while maintaining confidence in the reliability of the overall process of identifying potential scenarios of concern. The advantage of a good Tier 1 tool is that it is easy to use and does not need a lot of detailed information. Therefore, anyone can quickly come to a conclusion on exposure levels in a number of situations.
A disadvantage of the currently available Tier 1 tools is that they are not always fully understandable to less experienced users. For example, the EASE model uses the terms ''non-dispersive use'' and ''wide dispersive use'' to distinguish between very general types of exposure situations. These terms are not easily interpretable to the non-expert. Similarly, the ECETOC TRA has ''scenarios'' that appear to overlap, making a choice between the scenarios difficult, for example, ''use in a batch process including chemical reactions and/or the formulation by mixing, blending or calendering of liquid and solid based products'' and ''discharging or charging the substance (or preparations containing the substance) to/from vessels''. Experiences in tests with downstream users show that these tools are considered to use too much ''expert language''. A further disadvantage is the fact that the number of possible results in Tier 1 models is limited. Differentiation in RMMs is therefore difficult.
A general disadvantage of most of the Tier 1 tools that are currently available is the fact that they were not originally intended to be used for the development of REACH Exposure Scenarios. They largely focus on risk assessment and not on risk management (EASE, ECETOC TRA).
The theoretical advantage of Tier 2 models is that they can provide better differentiation of relevant exposure conditions and RMMs. However, to enable the use of these models, more detailed knowledge on the specific exposure situations is needed. For example, the RISKOFDERM potential dermal exposure model requires the use rate of products (in kg/min or l/min) for the duration of actual handling. Such information is generally not available (and particularly so at the level of most M/Is). A general disadvantage of Tier 2 models is that they are more complex than Tier 1 models, both regarding their inputs as well as regarding their outputs. For example, they can provide results in the form of probability distributions. Although scientifically these are an improvement over point exposure estimates, such outputs are more difficult to interpret by exposure assessors and authorities, because they will have to decide on the exposure value(s) to compare with the hazard value(s). In the assessments in the scope of the EU Existing Substances Regulation (EC, 1994) , this aspect has hampered the use of tools such as the RISKOFDERM potential dermal exposure model.
One advantage of the measured results of actual workplace exposures is that such measurements can be used to specifically establish the exposure levels in defined scenarios, and to underwrite the efficacy of risk reduction measures. This enables the highest level of flexibility and detail in the Exposure Scenario. However, carrying out exposure measurements is an expert task that can be rather expensive and can take a substantial amount of time before sufficient measurements have been obtained. Also, it may require cooperation of companies using the substance and such cooperation may not always be easily achieved. Because of these considerations, measurements are only likely to be carried out as part of REACH when Tier 1 and Tier 2 models are unable to provide a satisfactory conclusion (i.e., that use is safe) to an Exposure Scenario assessment.
A general problem with models and measured data is a lack of differentiation in their ability to characterise the (relative) effectiveness of (different) RMMs. Several models use ''local exhaust ventilation'' as one of the options of risk management (e.g., EASE, ECETOC TRA). And compilations of measured data also use this as a major discriminator (e.g., data on existing substances published by Bock et al., 1999) . In real life, ''local exhaust ventilation'' can be any form of exhaust ventilation and can be a single exhaust point at a mixer, a dedicated exhaust at a circular saw, a spray wall, a spray booth or a laboratory safety cabinet. The efficacy of these different forms of local exhaust ventilation can be very different and therefore a further discrimination between different examples of local exhaust ventilation would be very useful. Unfortunately, very limited information on the actual efficacy of RMMs is publicly available. This is all the more true for those forms of RMMs that are reliant on supporting management systems for their effectiveness, e.g. personal protective equipment.
Further Developments Needed
Further developments are clearly needed to ensure that REACH Exposure Scenarios can be made that provide useful advice on conditions of use and RMMs. Tier 1 models need to be made more user-friendly for non-experts. This can be done by reformatting the tools, for example, by incorporating an entry layer that provides a link between process descriptions in terms known to many non-expert users and the exposure-related descriptions that are contained in the present models. This idea is illustrated in Figure 3 .
A library of standard use descriptions, such as proposed by the PRODUCE project (PRODUCE, 2006) , or a library of (generic) Exposure Scenarios could be a general basis for manufacturers and importers to develop the REACH Exposure Scenarios, modifying certain parameters where relevant. The AISE matrix (Rodriguez, 2006 ) is a system containing such standard use descriptions. In RIP 3.2-1 a proposal for a use descriptor system has been developed to describe uses in a structured way (Figure 4) . The paint and ink industry, organised by CEPE, is trying to describe a number of standard Exposure Scenarios for paint and ink use based on knowledge of processes and products, conditions and RMMs and measured exposure data. Similar developments could be done by other DU Trade Associations, preferably coordinated within a broader context of commonly used (and ideally standardised) definitions and terms. These developed descriptions could become part of a library of Exposure Scenarios. Such a library would contain not only the use descriptions, but also the conditions of use and the RMMs. Each Exposure Scenario would be directly linked to exposure estimates.
Because the focus in REACH is on risk management, one of the goals of the RIP 3.2-2 project is to develop a library of RMMs. Such a library should contain enable users to identify the RMMs and to find information on the efficacy of the RMMs. A structured approach for building such a library has been developed by Goede et al. (2006) .
Above all there is a need for a general advanced worker exposure assessment tool. This need has been described several times and a general idea of what such a tool could look like has been discussed in a number of recent workshops in Europe Northage, 2005) . The basis of this tool would be an exposure database that contains goodquality worker exposure data, for example, conforming to the criteria reported by the European Working Group on Exposure Databases and supported with sufficient contextual information (Rajan et al., 1997) . There would then be a rule base to select the most relevant analogous substances and situations from the database and a suitable deterministic Exposure scenarios for workersexposure model linking to these data in a Bayesian framework. The deterministic model could be based on the model described by Cherrie and co-workers (Cherrie et al., 1996; Cherrie and Schneider, 1999) . The suggested model is depicted in Figure 5 .
Experience with the use of measured data in the scope of the EU Existing Substances Regulation has shown that good guidance is needed to make optimum use of available data (Northage and Marquart, 2001) .
REACH needs pragmatic and simple guidance for less experienced assessors. Tools and models should be described in sufficient detail and supporting guidance should be available to help less experienced users make correct choices (intended by the makers of the model or tool) and to work efficiently with the model or tool. Validity boundaries and specific use conditions for all models and approaches used should be described and established. These aspects of the models and approaches should be communicated to all relevant stakeholders, wherever possible by including them as boundaries of reliable use and/or descriptions in the tools themselves.
Communication in the Product Chain
Communication in the product chain is considered to be key in the development of useful REACH Exposure Scenarios. REACH requires that Exposure Scenarios be communicated to the DUs as an annex to the SDS. DUs can ask their supplier to include their use into the chemical safety report if it has not already been included (EC, 2006) . These obligations can be fulfilled reactively. However, to efficiently develop Exposure Scenarios for DU situations, it is recommended that DU Trade Associations describe their uses and present them to their suppliers. Several DU organisations have already responded in this way (Ahrens, 2006; Heezen, 2006) . What needs to be communicated upstream by downstream users is information that will be used to develop the Exposure Scenario. The focus should be on conditions of use, RMMs in place and determinants of exposure (e.g., amounts used). DUs ought to be able to make use of the existing workplace risk assessments they should have already done according to the EU Chemical Agents Directive (EC, 1998). These should contain information similar to that needed to develop a REACH Exposure Scenario. The proposed use descriptor system can play a useful role here.
A pivotal role can also be played by formulators, because they know the composition of their products (as mixtures or formulations), obtain information on hazards from their suppliers and generally have a reasonable knowledge of how their preparations are actually used by their downstream customers.
A key to the effectiveness of the Exposure Scenario in practice will be its understandability to downstream users. Most likely this will be able to be enhanced by developing standard phrases for the Exposure Scenario. Furthermore, the use of standard phrases facilitates automated translation into the official EU languages and their consistent presentation across different suppliers of safety data sheets. Simple and standardised formats will further help improve understanding by and across users. A table format, fitting on one A4 sheet, could be a useful format for the Exposure Scenario. Figure 6 presents the core content of the Exposure Scenario that is expected to be needed in a tabular format. The Exposure Scenario will only be a part of possible communication tools within product chains. Other tools are, for example, ''technical product sheets'', websites with specific information on products and techniques, branchspecific knowledge bases, and so on. Figure 7 presents the role of the SDS and the Exposure Scenario in the full communication within the product chain.
Conclusions
Manufacturers and importers are responsible for the Chemical Safety Assessment and the development of Exposure Scenarios under REACH. However, downstream users can play an important role in this task by gathering, summarising and presenting relevant information on their uses. This will help the manufacturers and importers identify relevant uses and to describe the conditions and RMMs for safe use.
In many cases, assessing whether a use is safe may be done with a general and conservative ''Tier 1 model''. However, present Tier 1 models are often based upon traditional approaches to risk assessment and not on developing advice for safe use. Because Tier 1 models do not have substantial discriminating power, there will often be the need to refine the Exposure Scenarios based on the findings from a Tier 2 assessment. Currently limited Tier 2 assessment tools are available for this purpose, although measured data can also be used.
There is a need to further improve available Tier 1 models, to make them more useful and user friendly. The lack of general Tier 2 models is a problem that needs to be solved urgently. There are insufficient representative, good quality measured data available and many measured data sets lack contextual information. All models and approaches should be fully described and their validity demonstrated.
Downstream users, most notably the formulators of chemical products, can play a pivotal role by developing both use descriptions and Exposure Scenarios. Communication in the product chain should focus on conditions of use and RMMs. The communication in the product chain uses many tools and structures, in which the Exposure Scenario is just one of the tools.
